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Abstract
Background: Personal statements and referees' reports are widely used on medical school application forms,
particularly in the UK, to assess the suitability of candidates for a career in medicine. However there are few
studies which assess the validity of such information for predicting unhappiness or dissatisfaction with a career in
medicine. Here we combine data from a long-term prospective study of medical student selection and training,
with an experimental approach in which a large number of assessors used a paired comparison technique to
predict outcome.
Methods: Data from a large-scale prospective study of students applying to UK medical schools in 1990 were
used to identify 40 pairs of doctors, matched by sex, for whom personal statements and referees' reports were
available, and who in a 2002/3 follow-up study, one pair member was very satisfied and the other very dissatisfied
with medicine as a career. In 2005, 96 assessors, who were experienced medical school selectors, doctors,
medical students or psychology students, used information from the doctors' original applications to judge which
member of each pair of doctors was the happier, more satisfied doctor.
Results: None of the groups of assessors were significantly different from chance expectations in using applicants'
personal statements and the referees' reports to predict actual future satisfaction or dissatisfaction, the
distribution being similar to binomial expectations. However judgements of pairs of application forms from pairs
of doctors showed a non-binomial distribution, indicating consensus among assessors as to which doctor would
be the happy doctor (although the consensus was wrong in half the cases). Assessors taking longer to do the task
concurred more. Consensus judgements seem mainly to be based on referees' predictions of academic
achievement (even though academic achievement is not actually a valid predictor of happiness or satisfaction).
Conclusion: Although widely used in medical student selection to assess motivation, interest and commitment
to a medical career, the personal statement and the referee's report cannot validly be used by assessors, including
experienced medical school selectors, to identify doctors who will subsequently be dissatisfied with a medical
career.
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Background
Many doctors in the UK, and probably elesewhere, are
unhappy with their careers in medicine, with a fifth or
more of junior doctors considering leaving medicine [1].
Medical school selectors do not wish only to select aca-
demically able students who can cope academically with
the medical course, but also want to assess motivation for
studying medicine, becoming a doctor, and for a lifetime
of practising medicine. An important question, therefore,
is whether the information available during student selec-
tion can be used to predict which doctors will be happy or
unhappy with a career in medicine.
Applicants to UK medical schools apply by means of the
UCAS (previously UCCA) form, which contains standard
demographic data, information on educational achieve-
ment and qualifications, a personal statement from the
applicant, and a report from a referee [2]. Empirically,
educational achievement and intellectual ability have
been found to be unrelated to stress, burnout and dissat-
isfaction with medicine [3], and therefore the most likely
source for information which might be able to predict
happiness with a medical career is the applicants' personal
statements and their referees' reports.
Experimental research manipulating the informational
content of personal statements, resumes and cover letters
shows that applicants are judged as more competent and
to have greater potential when the resumes contained rel-
evant educational references [4], whereas trying to present
oneself in a positive light was not always beneficial [4,5].
Although informative, such studies do not address the
actual predictive utility of personal statements, and
whether selectors can identify those applicants who will
eventually be successful or happy in their career, particu-
larly when UCAS/UCCA personal statements are not
structured to help selectors make their judgments.
In this study we used a simple experimental design to
assess the ability of assessors to distinguish pairs of doc-
tors who had been qualified for five or six years, one of
whom who was very happy and satisfied with their medi-
cal career and the other was very unhappy and dissatisfied,
using only the personal statement and referee's report
submitted as a part of the doctors' UCCA application
forms to medical school, twelve years previously.
Methods
This study was approved under the normal procedures of
the Ethics Committee of the UCL Department of Psychol-
ogy. The study was exempt from the need for specific per-
mission by the UCL Research Ethics Committee (see
http://www.grad.ucl.ac.uk/ethics/index.php; http://
www.grad.ucl.ac.uk/ethics/exemptions.php).
Design
The study used a paired comparison (two-alternative,
forced-choice) design in which a group of assessors in
2005 decided which of two doctors, one very happy and
one very unhappy, was the happier doctor (assessed in
2002/3), based on the personal statement and referee's
report from the application forms the doctors had submit-
ted to UCCA in 1990.
The doctors and their application forms
The doctors were part of the 1991 Cohort Study and had
applied to medical school during the autumn of 1990 for
admission in October 1991 [6], when a wide range of
measures was collected, including O-level/GCSE results,
predicted A-level grades and actual A-level grades. In
2002/3 these doctors had taken part in a follow-up study
which amongst other things assessed happiness and satis-
faction with a medical career, as well as stress and burnout
[7]; the doctors in the 2002/3 study also completed a brief
Big Five personality measure [7]. The present study con-
Table 1: Responses of happy and unhappy doctors.
How often do the following statements 
describe the way you feel about 
working as a doctor?
Group Every day A few times 
a week
Once a 
week
A few times 
a month
Once a 
month or 
less
A few times 
a year
Never
a) I think of giving up medicine for 
another career
Happy 63 4
Unhappy 17 8 5 9 1
b) I reflect on the satisfaction that I get 
from being a doctor
Happy 12 25 3
U n h a p p y 1 1 11 21 2 4
c) I regret my decision to have become 
a doctor
Happy 53 5
Unhappy 5 11 5 11 7 1
The three questions used for assessing happiness and satisfaction in the doctors. For the first and third questions (a and c) a response of 'every day' 
is scored as 0, 'A few times a year' as 1, through to 'Never' being scored as 6, whereas the second question (b) is scored in the reverse order. The 
responses of the 40 happy doctors are shown in bold, whereas the responses of the 40 unhappy doctors are shown in italics.BMC Medical Education 2005, 5:38 http://www.biomedcentral.com/1472-6920/5/38
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sidered only those doctors who had returned question-
naires in the follow-up study carried out in December
2002, and for whom transcribed UCCA forms were also
available. Satisfaction with medicine was assessed using a
composite satisfaction score derived from three separate,
temporally-anchored questions (see table 1), which corre-
lated strongly with measures of stress and burnout (see
Additional File 1). Figure 1 shows the distribution of sat-
isfaction scores; happy doctors were classified as those
scoring 16 or above, whereas unhappy doctors were those
scoring 9 or below.
Questionnaire booklets
The assessors made their judgements in questionnaire
booklets which contained twenty pairs of UCCA forms,
with each side of a double-page spread showing the per-
sonal statement and referee's report from a satisfied and a
dissatisfied doctor, randomised to left (labelled A) or right
(labelled B). Pairs were matched for sex, and were from
applicants who were UK nationals aged under 21 when
they applied to medical school. All forms were tran-
scribed, checked against the originals, fully anonymised
and printed in a standard format. For each pair of forms,
there was a question at the bottom of the page: "Which is
the satisfied, happy doctor? Definitely A/Probably A/Prob-
ably B/Definitely B". For the main statistical analysis, judge-
ments of 'definitely' and 'probably' were combined; for
correlations with the use of 'definite' judgements, see
Additional File 1. Two separate booklets were assembled,
Book 1 and Book 2, each containing 20 different pairs of
doctors. Overall therefore, forms from 80 doctors were
used, 40 being very satisfied and 40 very dissatisfied, but,
in order not to overload assessors, each individual asses-
sor saw only one booklet containing 20 pairs of forms
from a total of 40 doctors. It should be emphasised that
we made no attempt to differentiate 'happiness' and 'sat-
isfaction', and for the purposes of this paper these words
should be regarded as synonyms.
Assessors
The pairs of forms were assessed by four different groups
of assessors: 35 experienced medical school selectors
(recruited with the assistance of the CHMS Admissions to
Medical Schools Group), a convenience sample of 19 doc-
tors known to SI, 22 medical students from UCL, and 20
psychology students from UCL (for details see Additional
File 1). The student groups were included because of stud-
ies suggesting that students can sometimes be better asses-
sors than experienced judges [8]. After judging the pairs of
forms, assessors provided brief data on age, sex, experi-
ence of medicine and student selection, and how long the
task had taken, and they completed brief assessments of
their own personality (Big Five, empathy, and communi-
cative ability).
Note: There is much potential for confusion in under-
standing the results of this study. In particular we would
like to emphasise that when we refer to assessors we are
referring to the individuals making judgements of the
forms in 2005, and when we refer to doctors (and to pairs
of doctors) we are referring to the individuals who applied
to medical school in 1990, and whose UCCA forms were
used in this study, and to the questionnaire responses
made by the same individuals as practising doctors in
2002/3. In particular it should be noted that both the doc-
tors and the assessors each completed a Big Five personal-
ity assessment, and each is analysed below.
Results
The pairs of application forms were judged by 96 asses-
sors, 48 of whom looked at Book 1 and 48 looked at Book
2. A chance null hypothesis predicts that random guessing
would result in an assessor making an average of 10 cor-
rect judgements out of 20 (50%). In fact overall, of the
1920 judgements made by the 96 judges, 963 (50.2%)
were correct, which is not significantly different from 50%
(χ2 = .018, 1df, P = .89).
The non-significant overall success rate may conceal dif-
ferences between groups or individual assessors. The four
groups of assessors showed similar overall success rates
(medical school selectors: 48.0%; doctors 51.8%; medical
students 51.4%; psychology students: 51.0% ; oneway
ANOVA: F(3,92) = .932, P = .429). The chance expecta-
tions of individual assessors can be modelled using a
binomial distribution (equivalent to asking how many
heads would be expected if a fair coin was tossed 20
times). Figure 2 shows that the scores of individual asses-
sors conform closely to binomial expectations. There is
therefore no evidence that some individual assessors can
carry out the task at significantly better than chance expec-
tations. Neither was there evidence that the demographic
or personality measures of the assessors predicted success
at the task (see Additional File 1).
A possible explanation for the inability of assessors to per-
form above chance expectations is that the task is simply
too hard, and assessors are, in effect, forced to make deci-
sions at random. That possibility can be evaluated by
looking at the performance of the assessors on the 40 indi-
vidual pairs of forms. Each pair of doctors was judged by
48 assessors, and therefore the binomial chance expecta-
tion is that on average the correct judgement for a partic-
ular pair of doctors will be made by 24 out of the 48
assessors. Figure 3 shows the actual number of correct
judgements made by the assessors for each of the 40 pairs
of doctors, and the binomial expectations (in effect the
number of heads expected when a fair coin is tossed 48
times). The distribution is clearly non-binomial, with 21
out of the 40 pairs (52.5%) being outside of the 95% con-BMC Medical Education 2005, 5:38 http://www.biomedcentral.com/1472-6920/5/38
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fidence interval expected by chance alone. However,
although judgements for 21 of the pairs of doctors were
non-random, in 11 pairs of doctors the assessors correctly
predicted the happier doctor, but in the other 10 pairs the
doctor chosen by the assessors as happier was actually the
unhappier doctor.
Figure 3 confirms that assessors cannot be making ran-
dom judgements, and that for many of the pairs of doctors
there is a clear agreement between the assessors as to
which doctor will be the happier (even though that judge-
ment is erroneous for half of the pairs of doctors). A 'con-
sensus score' was calculated to assess how often an
individual assessor had concurred with the consensus
judgement on the 21 pairs where on aggregate across all
assessors there was agreement beyond chance expecta-
tions. Eighty-four of the assessors also reported how long
they had taken to carry out the task (mean 80.8 minutes;
SD 42.6 minutes; median = 60 minutes; range 30–240
minutes). Assessors who had taken longer to carry out the
task were less likely to be correct overall (Pearson's r = -
.289, p = .008) and more likely to concur with other judges
(r = .274, p = .012), both correlations with time remaining
significant after partialling out the other measure.
It is clear that assessors are unable to carry out the task
beyond chance expectations, but they nevertheless concur
with one another in their judgements. The question there-
fore arises as to the nature of the information from the
forms which is acting as the basis for the assessors' (erro-
neous) consensus. We had background measures on the
doctors in the pairs and we therefore looked to see
whether those measures predicted the judgements of the
assessors. It should be emphasised here that we are not
looking here at correlations between the actual happiness
of doctors and the background measures, but rather
between those same background measures and which
doctors are thought more likely to be the happier by the asses-
sors. Although personality is known to be a strong corre-
late of happiness and satisfaction in doctors [3,7], there
was no correlation between the difference in Big Five per-
sonality scores of the two doctors in each pair and the con-
sensus judgement of the assessors (be it right or wrong).
Assessors are not therefore implicitly assessing aspects of
personality. We also had measures of educational achieve-
ment in the pairs of doctors, including O-level/GCSE
grades, A-level grades, and expected A-level grades in
those applying pre-A-level. The difference in educational
achievement between the doctors in a pair correlated sig-
nificantly with the consensus judgement of the assessors,
with the largest correlation being with expected A-level
grades (r = .321, p = .011, N = 62). Since expected A-level
grades, and other aspects of educational achievement, are
often referred to in referees' reports, it seems likely that
assessors are judging that the doctor with the higher, pre-
dicted educational achievement will be the happier, more
satisfied doctor.
Discussion
UK medical schools put extensive effort into reading the
application forms submitted by applicants, using them as
a basis for shortlisting for interview (and in some cases for
making offers), and assessing both academic achievement
and motivation from them. However the present study
suggests that assessors, including experienced medical
school selectors, are unable to use application forms to
judge which applicants will become happy and satisfied
doctors. That does not mean, though, that selectors are
making random judgements on the basis of the forms.
There is a consensus between assessors, which is greatest
amongst those who have spent longest reading the forms.
However that consensus seems principally to result from
using information about the academic potential of appli-
cants, despite there being good reason to believe that it is
not a lack of academic ability which causes the dissatisfac-
tion of unhappy doctors, or that academic ability corre-
lates with happiness [3]. In view of the implications of the
present findings for current methods of student selection
in the UK (and elsewhere), it would be reassuring if other
studies, in other settings, and with different outcome cri-
teria, were to find similar results, and we hope that such
studies will be carried out.
The implicit use of academic ability as a criterion is con-
sistent with other work [4], which has shown that when
raters used a structured pro-forma to assess the presence of
Distribution of Satisfaction scores in the doctors for whom  transcribed UCCA forms were available Figure 1
Distribution of Satisfaction scores in the doctors for whom 
transcribed UCCA forms were available. Doctors with a 
score of 16 or above were in the high satisfaction group, and 
those with a score of 9 or below were in the low satisfaction 
group.
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various attributes in a resume (e.g., academic ability,
social exchanges), then those ratings are related to appli-
cants personality and cognitive abilities [9]. However,
these results consider judgements based on pre-defined
categories, whereas personal statements are often judged
without such a standardized approach – as in UCCA and
UCAS forms – and therefore the predictive validity of per-
sonal statements for identifying 'at risk' candidates is low.
Even should structured personal statement coding be cor-
related with personality, it might still be more effective to
use psychometrically assessed personality scores than per-
sonal statements, if it were desired to select on the basis of
personality. Such conclusions are, of course, predicated
on the basis that selectors use personal statements to iden-
tify qualities that mark whether a candidate will be a
happy and good doctor. The analyses reported here sug-
gest, though, that academic criteria are still relied on as the
main differentiator, which may reflect social and cultural
stereotypes of what makes a good doctor.
The overall outcome measure in our study, of satisfaction
and happiness with medicine as a career, might be criti-
cised on the grounds that what is really required is knowl-
edgeable, effective, doctors who stay in post. If
knowledgeable, academically well-qualified doctors alone
is all that is required, then probably the best predictor of
academic success is educational achievement [3,10], but
that is assessed most efficiently, effectively and objectively
from measures of educational achievement, rather than
indirectly from a referee's report. Academic ability and
career satisfaction are not however correlated [3]. There is
however good evidence that our unhappy doctors are
stressed and burned out (see Additional File 1), that stress
and burnout result in less effective work in doctors [11],
and that dissatisfied, unhappy doctors are the ones who
are most likely to want to leave medicine [1]. Satisfaction
is therefore an important outcome variable.
Perhaps the most surprising thing about our study is that
the task was completely impossible. That might reflect the
relative poverty of the information provided on the appli-
cation forms (for the personal statement the median
length is 107 words (mean = 106, SD 22, quartiles 92–
120, range = 54–162), and for referees' reports the median
length is 398 words (mean = 391, SD 111; quartiles 325–
465; range 114–734)). The information provided might
also be inaccurate or misleading, either unintentionally,
or as part of a process of 'impression management' [5].
Referees have an obligation to the medical school, but
also to the person on whose behalf they are making a
statement, perhaps ignoring their weaknesses and over-
emphasising their strengths, so that some geese appear as
swans. It is therefore possible that information obtained
differently might be more effective in prediction. The
UCCA forms completed in 1990 are now somewhat dif-
ferent from those currently used, and it is possible that
modern forms might provide more information which is
more useful. However several selectors spontaneously
commented that they were surprised by the honesty and
the openness of the referees' reports made in 1990, and
that more modern statements seemed bland, non-com-
mittal and uninformative in comparison. Our results are
therefore likely to be valid for modern application forms.
We had wondered whether there may be further informa-
tion about applicants concealed within the subtleties and
the nuances of the language used (e.g. the use of negative
versus positive emotion words). We therefore used a com-
puterised text analysis program, LIWC [12,13], to assess
personal statements and referees' reports on about 70
semantic, syntactic and stylistic measures, but could find
no systematic difference between UCCA forms from
happy and unhappy doctors. Nevertheless it is possible
that there is additional information within the specific
content of the forms, which could be indirect indicators of
Number of happy doctors correctly identified by the 96  assessors, each of whom made a comparative judgement on  20 different pairs of doctors Figure 2
Number of happy doctors correctly identified by the 96 
assessors, each of whom made a comparative judgement on 
20 different pairs of doctors. The horizontal axis shows the 
number of times the doctor in a pair who was actually the 
happier was correctly identified as such by an assessor for 
each of the 20 pairs assessed by an assessor. The blue bars 
shows the actual numbers of correct judgements out of 
twenty for each assessor, and the yellow bars the expected 
distribution under a binomial distribution (left-hand vertical 
axis). The dashed red line shows the expected cumulative 
binomial distribution, and the solid line the actual cumulative 
binomial distribution (right-hand vertical axis). The light blue 
bars show pairs within the 95% range of the binomial distri-
bution, whereas the dark blue bar show a pair which is out-
side the approximate 95% range, and hence is significant at 
about the 5% level.
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personality, and in particular neuroticism, which is itself
a major predictor of stress and burnout.
The Schwartz Report into admissions to universities, was
critical of the use of selection methods for which there was
not demonstrable evidence of reliability or validity [14].
UCCA/UCAS forms, along with A-level grades, are the sin-
gle most important piece of evidence used in medical
school selection, each being carefully read and assessed,
and often they are the sole basis for rejection. Applicants,
their parents, and their schools therefore put much effort
into every detail of the forms. Our study is an assessment
of the long-term validity of judgements made from the
information on UCCA/UCAS forms. Judgements made
are to some extent reliable, as seen by the consensus
between assessors (and shown elsewhere [15]). However
although many claims are made for the utility of the per-
sonal and referee's information provided on the forms, we
could find no evidence of long-term predictive validity for
an important outcome variable – the judgement of
whether or not an applicant will be a happy and satisfied
doctor, or instead will be an unhappy, stressed, burned
out, dissatisfied doctor who does not enjoy their job and
thinks often of leaving for another career.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
The 1991 cohort study was originated by ICM. ICM and
EF had the idea of transcribing and analysing UCCA
forms, and the forms were scanned and transcribed by JL
and EF. ICM designed the experimental study, and SI and
AC carried out the experiment as a part of research
projects submitted as a component of their degree pro-
grammes. ICM wrote the first draft of the manuscript, and
all authors revised the manuscript. ICM is the guarantor
for the study.
Additional material
Acknowledgements
We are grateful to Dr Patricia Hughes, Chair of the CHMS Admissions to 
Medical Schools Group, for her assistance in distributing the questionnaire 
booklets to medical school selectors, and to the selectors and other asses-
sors who took part in the study. The 2002 follow-up of the 1991 cohort, 
and subsequent analyses, were funded by the London Deanery.
References
1. Moss PJ, Lambert TW, Goldacre MJ, Lee P: Reasons for consider-
ing leaving UK medicine: questionnaire study of junior doc-
tors' comments.  Brit Med J 2004, 329:1263-1265.
2. Universities and Colleges Admissions Service website   [http:/
/www.ucas.ac.uk]
3. McManus IC, Smithers E, Partridge P, Keeling A, Fleming PR: A levels
and intelligence as predictors of medical careers in UK doc-
tors: 20 year prospective study.  Brit Med J 2003, 327:139-142.
4. Knouse SB: Impressions of the resume: the effects of applicant
education, experience, and impression management.  Journal
of Business and Psychology 1994, 9:33-45.
5. Knouse SB: Impression management in the resume and its
cover letter.  Journal of Business and Psychology 1994, 3:242-249.
6. McManus IC, Richards P, Winder BC, Sproston KA, Styles V: Medical
school applicants from ethnic minorities: identifying if and
when they are disadvantaged.  Brit Med J 1995, 310:496-500.
7. McManus IC, Keeling A, Paice E: Stress, burnout and doctors'
attitudes to work are determined by personality and learn-
ing style: A twelve year longitudinal study of UK medical
graduates.  BMC Medicine 2004, 2:29.
8. Kocsis R: Profiling the criminal mind: does it actually work?
Lancet 2004, 364:s14-s15.
Additional File 1
Supplementary Information – three additional tables and one additional 
figure
Click here for file
[http://www.biomedcentral.com/content/supplementary/1472-
6920-5-38-S1.pdf]
The number of times, for each of the 40 pairs of doctors,  that the doctor in each pair of doctors who was actually  more satisfied, was identified as happier by each of the 48  assessors who considered that pair of doctors Figure 3
The number of times, for each of the 40 pairs of doctors, 
that the doctor in each pair of doctors who was actually 
more satisfied, was identified as happier by each of the 48 
assessors who considered that pair of doctors. The horizon-
tal axis shows the number of assessors (0–48) who were 
correct for a particular pair of doctors, and the light and dark 
blue bars shows the distribution for each pair of doctors. 
Note that in this figure the bars correspond to pairs of doc-
tors (and hence sum to 40), whereas in figure 2 they corre-
sponded to assessors (and hence sum to 96). The yellow bars 
show the expected distribution under a binomial distribution 
(left-hand vertical axis). The dashed red line shows the 
expected cumulative binomial distribution, and the solid line 
the actual cumulative binomial distribution (right-hand verti-
cal axis). The light blue bars show pairs of doctors within the 
95% range of the binomial distribution, whereas the dark 
blue bars show pairs which are outside the 95% range, and 
hence are significant at the 5% level.
0 2 4 6 8 1 01 21 41 61 82 02 22 42 62 83 03 23 43 63 84 04 24 44 64 8
Correct
0
1
2
3
4
5
0
4
8
12
16
20
24
28
32
36
40Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Medical Education 2005, 5:38 http://www.biomedcentral.com/1472-6920/5/38
Page 7 of 7
(page number not for citation purposes)
9. Cole MS, Field HS, Giles WF: Using recruiter assessments of
apploicants' resume content to predict applicant mental
ability and big five personality dimensions.  ijsa 2003, 11:78-88.
10. McManus IC, Powis D, Ferguson E, James D, Richards P: Selecting
medical students: Why intellectual aptitude tests probably
aren't useful for selecting UK school-leaver entrants, and
how A-levels could be.  Brit Med J 2005 in press.
11. Winefield HR: Work stress and its effects in general practi-
tioners.  In Occupational stress in the service professions Edited by: Dol-
lard MF, Winefield AH, Winefield HR. London: Taylor and Francis;
2003:191-212. 
12. Pennebaker JW, Francis ME, Booth RJ: Linguistic Inquiry and Word
Count (LIWC): LIWC 2001 Mahwah, NJ: Lawrence Erlbaum; 2001. 
13. Pennebaker JW, Mehl MR, Niederhoffer KG: Psychological
aspects of natural language use: our words, our selves.  ARP
2003, 54:547-577.
14. Admissions to Higher Education Steering Group: Fair admissions to
higher education: recommendations for good practice 2004 [http://
www.admissions-review.org.uk]. Nottingham: Dept for Education
and Skills Publications
15. McManus IC, Richards P: Reliability of short-listing in medical
student selection.  Med Educ 1989, 23:147-151.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1472-6920/5/38/prepub